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A Study on Input Pattern Generation of Neural-Networks

for Character Recognition
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Abstract ~ The performances of neural network systems mainly depend on the kind and the number of input patterns
for its training. Hence, the kind of input patterns as well as its number is very important for the character recognition
system using back-propagation network. The more input patters are used, the better the system recognizes various
characters. However, training is not always successful as the number of input patters increases. Moreover, there exists a
limit to consider many input patterns of the recognition system for cursive script characters. In this paper. we present a
new character recognition system using the back-propagation neural networks. By using an additional neural network, an
input pattern generation method is provided for increasing the recognition ratio and a successful training. We firstly
introduce the structure of the proposed system. Then, the character recognition system is investigated through some
experiments.

Key Words : character recognition, neural-networks, input patterns, image processing, back-propagation

LM B 2.2 B
Ferd o QAFAFLL ¥y 9P, 181 F8F 21 7|E 22X AlA"e X
L2 FEHY ojlgg FAIL e wHE Aold AFD NALS 0|88 B4 A2"e TA YA BE2
=& HAAHEE Aol eIt A HEoR UE ¢ Atk 2¥ 1 od Axde
HEIAY B AFEY AAGE(E £ 298 XOR =47 AgL 8] FAF Axade] pdTo dish A9st
dabe S He 4HF 270, &dF 27, 2Elm E¥ 0 3 ook AAge TR 5e WEYS Agsden o
Fol el ez A AZBDI dH8F & 13 udxe BE deHolaE C++Builder® AHE-sHATH4]
Iz mdstel AA%EY A ¥ waol s F
O OBFE AFP AHLRHY Aol GaEH o
olF AEAEA AHAA 7 o RER & 4 fon FRY
A%E YUY A4l Yot
g FHUFS e G 4EPe ¢ ZRadgwye
¢ WESEoz H¥9 AAPEE A Fbd 239
AFol F1Eolstol At serel Wil AHY HFE W)
£ A% 95e FasA RolIRIB) 99z 293,
aelm edFel $7t gobas g ® mgAsnAdsts Ay
9 B HFTSE LAE ol Ao P YR NF
oJstel 2% @7 AMAM BE R5e) AFAFHC W
stk
BoERo s @ W) J1EA Qo] Be e Aus 4 8 z
a2 A Ed uEeE Gl w4 W WEN B yoagn ax e Fese APADo Y
AEH AAF Axde 4AF Ad VEANEE ALY o nz aay 94257 280 GE o EEHE QR
A AL i A E Folw el dEl 1w AR gy zavy dux G4ADE FRSA =W AL
oJaE ¥ ABHYE BUHY FES TASATL
YT R OIIORE R LA BLRE FnR RG] AT AZTE AHEsd BARITDE
v ® B MMARE RRIBH MERR QasE AaUe FEE o7 Uk B ERAM ALsE
o R OR R RBE WALAR S - T NFY WnE fd YEEF 29T £ YUY FA

129



AEA FAE G380 AZFE 29 20 JehRA

=)

a¥ 2 EAQAY Alade] A4 FZ
gyl gRAHA~DE A8 4 Aladoln § 2
AG 49719 HAS AL 4YF e 49749 FdoR 1
Y& 22438 47 10, TR Ao FAsg o
83L& 5719 wHE A G3dAM SdE AL A
A FE¢ BAe A4 948 d@ees A48 93
X 7=499 9] gAo g Fastd AL F oA 242
WE AYEE Bote AAY 7wy AEE Hesta &9
5719) wRom FAINGL olAFEEHL g o]
T8 & Jdoy 2oy AT WL 1Y 30 ok
output = Y(1)x 24Y(2)x 2+Y@)x 2+y@x 244YE)x 2P
(output=1°]8 A4 A F=A, output=201" A AF}=B -
output=26°11 Q12 A3}=7)

o re I

Oufpet v YOEx 244 ¥(2)x 22
st e

et oot =
- magaz

aY 3 BRAY AR 98e 7z

22 J|& ZA0lAl AlAHo MYAHD

GEEL 018 BAHT HES5E 1000000 W AEA A
B Z7A) 2670 B2l disf Zbz 2070 ) HeHg Abgs A
e FPAAYT. dAAGE2 A A AL 1Y 4
o gk

a8 4 A"ztge] 92y #A

T 2AGAE Tx 7=49¥84 & 7HAY 26749 FA )
W3l 20708 AL HEIPenz 49%x 5209 FEo] A4
o] ;1 Y& 5% 5209 FEo] e}

stgoll AHEE T dEd-E FH9 47 BolA 1000002)
ojd FoiF AMAR FRHI}A K& B4E A
o zd APAEE o §dto EAE U4YE B¢ E

g AR A4E T AUt 2SS dE 5 AC)RE
F00001DE ECIXEY 0010 DE AY3he= A7}
SAstgch A 29 59 22 C++Builder® 24T ¢

EHol2E B3 &<l 7hssith

a9 5 2AA4 2%

23 22 A4 AjAHe] 3=

e IS ST A gxe ASE dola R
oJEel AL 100%9) HHEE HAOU Sl A8
A e Q@ GEoIE)e dANE o 0% JFEE
Bt QARRE oW F294e AR 4979 0
312 FHE 942 Aswd 239 448 Savely
AL 104 Wekrdol RN T 08 & AT 4w
4 EE SFdoHAAY 008 A4AAAT veEEolE

AXNE 19 g 7R E o] EAstr] o))

Hj =S 0lEN Hlel & uolef2

a9 6 o3 £8€9 4 4

dF B0 39 62 Tx TR F4% & A9 1yl
o el AL8E deolHe Y AL s BRIV A
A Alzde " dHo R AMgATd ¥4 AR Q4gth
e wshgdelH1% 2e #Ee] Axde AP B4
a7t AT 4 Atk AGHY HAGHE ABASE)E
Supo] FFAME 27|g 12 AEHI oY HEFHolH
1AM E 022 AES7] witeltt. AGBS)7F AZY E&
& Bl @& v FaF Hdolgtd HEFuojE]l
I 2e HHe 2xd FAE YA Aok E, AULSFH
AQS) HAL geFHgdMs z7ig 022 ALgHAAT
AA AzPFdME 2718 12 AAEHY 2XFH e dde]
drh

£ =RdAe 289 AFRE wol7] A ndgdroly
AEE stddloly Ada dAA7 A Tt vl EF ol E

130



€ Sadelge] Ags dAA 93 Almge] g7
et

N

NN

T e, A K

“’v Sigmoid "‘V sigmoid “77
S » Y AWK

\\" X ‘H\"ﬁ'.s

SO NN gy, AV oo AL
)?7 ‘V‘V ‘:{‘\V

4 AL A
{//,A\ SIGMOoid: A sigmiond %

a9 7 9YAE g4 =Y
YHAY AYN 2R Fo] 4970 o] Nagel e
& )% BAYY Ax9e) gYdgon 48Ry, o Ax
Hel J15e A1E Axde) AsdE 9HE BAAAA
e 48g 382 VL ot & Aad 290 o
€ /b4 4 HE2 949 E oe sy tenue B
#4 1 exe Hasdar Aol

2% 8 EAAY Alage) a9

a9 82 ol BARIY Axade 124 AAE Jehy
32 e BAQANN291E GdHoeRE ERdolE

19
=

i

ol Astt AYE AAEE /50 U o Axde A
(0% 0000 DE EIW22 0010 D2 A4ah=
NE Nadel oFAY EEZUE Rydd oxE g

1
oolgA 22 At A7 13 99Ee A FA49
A A28 EAdA Aaghe dEsen AgHT)
WARAY A 2" 24}elels S Egho] EA48Y] "E

“9,

AM2d FAd FGEsd d3FE HEHA g Anst
Fubt R Groln s gesich
24 MEAN

TAJAY Alx=gldA 15719 dHer #d5g N7 £ 5
7he] wgtgdiols) el dig PRI B 14 At o

delde NEEYst X&) A5t 00 obd, F 2345}
HAY Hdo AFE ek Y& BAXAGA
HEgol ¥y EAM, N, R, §, T)ol tig Asjelw] oj& s
SAE 28 HYe FAAAN 21 SaHolHE F)

& #F 285 7ok

EslE
1 2 3 4 5
=2

M 0 1 4 0 0
N 0 0 1 3 5
R 0 1 1 0 0
S 1 1 1 0 0
U 0 0 0 1 0

£ 1 WgFdelEe Y 23

493 £AQA N2Y01E BRAQY Azw)e 9
HE #he) FRE WA BAQY A2WIel 8 9 2
Aol AR Agatt RAuc o 30% Ae YARDL AS
dm 43 ANEe o %ot
328 £

g QeEsihel s BE Yoz FuSRA
W QEdgs FRF BESS A7t an. 459 99
A FHE Y F AU 2 WF AFE0] YA
Weel /e BALA AN2de Avd AR A2ES
AAs 4IALe FHE Aases PEe AdSAL
Aot Axge e A2gd FAgozA gEAue
F% 29 % 4992 o Wet 23 237 71F Uz 4
A FERe ¢ 4+ At

S Bz 29 & AT 7 ERAY Axge FzE
FUsch A2 AA) AeA BAAN A2l E
YA BAAN Asw2e) QAAFE FAA AHsE
shgel Basid,

¢

2UAe] 2
g @Ts RgEY / eIAGAR
FEATABSHAYY) APos USRS
G AE ) ¢ FAE)

o]

2 B o#

[1] gahg, “sdAAAL”, Fhuir]o], 2005

[2] Martin T. Hagen, Howard B. Demuth, Mark Beale,
"Neural Network Design”, PWS Publishing Company,
2002

3] 4=, ol 43, “HA AAF FHAH”, &t
1996

4] Aelg, “EH= C++ Builder F8", 7 A}, 1997

[5] o191 g, 74Y, “MATLABS ©] &3 HA-F27, o}z,

1999

6] 22%, 244, 244, “BEAAH glojH 71&9
W Neural Network o] wlag]” b=
ARFAD d+4 AFEIA, 19906

131



